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FTY720 处理。联合组：再次心脏移植术后联合使用 CXCL9 抗体和 FTY720 处理。
观察并记录各组中大鼠再次心脏移植物的生存期，进行组织病理学检测，测定各
实验组中排斥相关细胞因子（IL-2，IL10，TGF-β ,IFN-γ ）的表达。 
实验结果 
1. 对照组移植物平均生存时间为 4天；单用 CXCL9 抗体组为 5.5天（n =6，
P <0.05）；单用 FTY720组 5.5天（n =6，P <0.05）；联合组为 16天（n 
=6， P <0.001）。 
2. 对照组移植物排斥病理学评分为 3.62±0.23；单用 CXCL9抗体组为 2.50




















（P <0.01）；联合使用抑制效果更为明显（P <0.001）。 
实验结论 
1. 单独使用趋化因子 CXCL9 抗体或 FTY720 可减少再次心脏移植物中炎性
细胞的浸润，抑制 T 细胞增殖和调节 T 细胞细胞因子分泌，并延长再次
心脏移植物的生存期。 



















Up-regulation of Chemokine genes and consequent recruitment of T 
lymphocytes in the graft are the early events in acute allograft rejection in organ 
transplantation and organ transplant vasculopathy. In this study, we try to use the 
combined chemokines CXCL9 antibodies and FTY720 immunosuppression, inhibit 
the proliferation of memory T cells, regulate T cell cytokine secretion and accelerate 
lymphatic homing, and reducing cardiac allograft lymphocytes infiltration. Prolong 
the survival time of rat secondary cardiac allograft. 
Methods: 
BN rats were used as recipients, and LEW rats were used as donors. The 
secondary abdominal heterotopic heart transplantation performed 4 weeks later after 
the neck heterotopic heart transplantation. Depending on the different 
immunosuppressive regimens rats were divided into four groups. Control group: after 
secondary cardiac transplantation using saline treatment. Chemokines CXCL9 
antibody group: after secondary cardiac transplantation using CXCL9 antibody 
treatment. FTY720 group: after secondary cardiac transplantation using FTY720 
treatment. Combined Group: after secondary cardiac transplantation using 
combination CXCL9 antibodies and FTY720 treatment. Observe and record the 
secondary cardiac allograft survival time in each group, histopathology testing, 
measuring each experimental group related cytokines (IL-2 IL10, TGF-β, IFN-γ,) 
expression. 
Results: 
1. The control group mean graft survival time was 4 days; CXCL9 antibody group 
was 5.5 days (n = 6, P <0.05); FTY720 group was 5.5 days (n = 6, P <0.05); the 
combined group was 16 days (n = 6, P <0.001). 
2. The control group histologic evaluation of the grafts was 3.62±0.23，CXCL9 














= 6, P <0.05); the combined group was 0.5±0.21 (n = 6, P <0.001). 
3. Graft pro-inflammatory cytokine gene expression levels in the combination group 
decreased, while suppressing pro-inflammatory cytokines elevated levels of gene 
expression in the combination group 
4. Recipients peripheral blood pro-inflammatory cytokine expression levels 
decreased in the combination group, while suppressing the expression levels of 
inflammatory cytokines increased in the combination group. 
5. In mixed lymphocyte reaction, CXCL9 antibody or FTY720 can inhibit T cell 
proliferation (P <0.01); in the combination group, inhibitory effect were more 
significant (P <0.001). 
Conclusions: 
1. Using chemokine CXCL9 antibody or FTY720 reduces secondary cardiac grafts 
infiltration of inflammatory cells, inhibition of T cell proliferation and regulation 
of T cell cytokine secretion, prolong the cardiac allograft survival time. 
2. In the combination group, the cardiac allograft had better results than CXCL9 
antibody group or FTY720 group. 
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患者的生命得到挽救。世界卫生组织(World Health Organization，WHO) 2013 年
公布的统计资料显示，截止至 2012 年末，全世界范围内，主要脏器（肾脏、肝








势，一旦发生这种情况，再次器官移植通常唯一的选择[1-2]。学者 Magee JC 等回
顾了 1996-2005年间全美范围内再次器官移植的概况，评估了当前形势下再次器
官移植的趋势。Magee JC 分析数据表明，2005年所有新登记的等待移植供体的
患者中，其中为需要再次器官移植的患者的比例为肾 13.5％、肝 7.9％、心脏 4.1％
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